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(54) METHOD FOR PURIFYING WASTE GAS 

(57)Abstract: 

PURPOSE: To provide a waste gas purification method 
by which harmful substances such as HF f HCI T S02, 
polyhalogenohydrocarbons, Hg, an Hg compound(s) 
and/or dust, can be separated from the waste gas 
containing them in a >90% degree of separation and an 
absorbent for the separation can almost completely be 
utilized. 

CONSTITUTION: This method comprises: bringing a 
waste gas polluted with harmful substances into contact 
with an absorbent in a reactor 3 at 70-180° C to obtain 
a solid-in-gas suspension; then transferring the solid-in- 
gas suspension to a preliminary separator 7 to remove 
most of solid matter of the suspension and to form a 
pre-purified solidHn-gas suspension; transferring the 
pre-purified solid-in-gas suspension together with the 
whole amount of fresh absorbent to a final separator 13 

to almost completely collect solid matter suspended in the gas stream; then returning the 
solid matter collected in the final separator 13 to the reactor 3; and also returning a 
portion of the stream of solid matter collected in the preliminary separator 7 to the reactor 
3 and discharging a second portion of this solid matter stream from the system to the 
outside and depositing it. 
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10 — — 

Claims: 

1. Method for purifying exhaust gas by separating HF, HC1, S0 2 , 
polyhalogenated hydrocarbons, Hg, a mercury compound and dust from the 

15 exhaust gas, characterized in that it comprises the steps of: 

(a) bringing a polluted exhaust gas into contact with an absorbent in a 
reactor (3) at a temperature of 70 to 180°C to obtain a solid-in-gas 
suspension; 

(b) feeding the solid-in-gas suspension into a preliminary separator (7) 
20 to remove most of solids in the suspension and to form a pre-purified 

solid-in-gas suspension; 

(c) feeding the pre-purified solid-in-gas suspension together with the 
whole amount of fresh absorbent into a final separator (13) to almost 
completely collect solids suspended in the gas stream; 

25 (d) returning the solids collected in the final separator (13) to the 

reactor (3); and 

(e) recycling a portion of the stream of solids collected in the 

preliminary separator (7) to the reactor (3), and discharging a second portion 
of this solid stream from the system to the outside and depositing it. 

30 

2. (---) 



(---) 



Specification: 

[0001] This invention relates to a method for separating HF, HC1, S0 2 , 
polyhalogenated hydrocarbons, Hg, a mercury compound and dust from a 
exhaust gas. 

(--) 

[0009] For the separation of S0 2 , HC1 and HF, a dry-, semi-diy-, and 
wet-type purification process has been employed in the art. In general, two 
or more steps are performed continuously. The reacting matter used for the 
above-mentioned process consists mainly of Ca(OH) 2 , CaO, CaC0 3 , NaOH, 
and Na 2 C0 3 . The special method which showed especially the high 
performance was spray absorption. The spray absorption involves the 
reaction of an aqueous suspension of Ca(OH) 2 with acidic harmful 
substances such as S0 2> HC1 and HF, followed by the evaporation of water to 
obtain a solid reaction product which also contains dust and other harmful 
substance. Other washing method which can separate the acidic harmful 
substances such as S0 2 , HC1 and HF very effectively has also been known in 
the art. 

(--) 

[0029] This invention is characterized by the constructional features as 
below. 

(See Claim 1) 

(--) 

[0037] Since the solids collected in the final separator (13) are recycled 
into the reactor (3) and a portion of the stream of solids collected in the 
preliminary separator (7) is recovered, the reaction time become longer and 
the harmful substances can be effectively separated, and furthermore the 
absorbent is consumed at a much lower rate. If the absorbent used is CaO 



and Ca(OH) 2 , the amount of absorbent is lower than 1.4 times of the 
stoichiometric amount, and in order to achieve the degree of separation 
exceeding 90%, this amount will be about 1.3 times of the stoichiometric 
amount. In industrial process, this reduction of consumption of absorbent 
5 should be considered as an extraordinary progress. 

(~— ) 

[0043] It has now been proven that the method of this invention can be 
preferably used to purify exhaust gas generated by combustion of kitchen 
garbage or the pollution sludge of the sewage, power generation by virtue of 
10 fossil fuel or combustion of biomass, production of cement, sintering of an 
ore, and production of MgO. All these processes generate exhaust gas and 
this exhaust gas contains HF, HC1, S0 2 , polyhalogenated hydrocarbons, Hg, a 
mercury compound, and dust. And this exhaust gas needs to be highly 
purified. 

15 [0044] The method of this invention can purify exhaust gas to result in the 
concentrations of HF < 0.5 mg/sm 3 , HC1 < 5 mg/sm 3 , S0 2 < 25 mg/sm 3 , Hg < 
0.05 |ag/sm 3 , polyhalogenated dibenzodioxin + dibenzofuran < 0.1 ng/sm 3 . 

(__...) 
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(Notes: 

the original precisely. 
5 2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated.) 

[Detailed Description of the Invention] 

[0001] [Industrial Application] This invention relates to the method of 
10 separating HF, HC1, S02, the poly halogenated hydrocarbon, Hg, a mercury 
compound, and dust from exhaust gas. 

[0002] [Description of the Prior Art] Incineration of the combustion of a fossil 
fuel performed to the well of power generating, a kitchen garbage, a sewage 
pollution sludge, and industrial waste and various chemical production 

15 processes produce the exhaust gas polluted by HF, HC1, S02, the poly 
halogenated hydrocarbon, Hg, a mercury compound, and dust. 
[0003] Such an impurity is contained in the above-mentioned exhaust gas in 
a different amount depending on the process used, and the concentration of 
the above-mentioned impurity will produce inevitable variation in process, for 

20 example, the thing composition of a kitchen garbage, industrial waste, and 

the pollution sludge of the sewage is [ a thing ] different or the exhaust gas 
produced by incineration of such waste will be polluted qualitatively [ of a 
different amount / various ] of an environmental pollutant by changing 
[0004] However, all impurities must be removed by **** completeness before 

25 the above-mentioned exhaust gas is emitted into the atmosphere. Many 
impurities are because an operation detrimental to human beings, an 
animal, and vegetation will be given even if it is low concentration. 
[0005] The dust contained in the above-mentioned exhaust gas at a rate of 
about 50,000 mg/sm3 (sm3 expresses standard cube rice) is separated by a 



cyclone, an electrostatic precipitator, a cloth filter, or the gas washing 
machine. Moreover, the above-mentioned exhaust gas with the need of 
removing dust may pass the plurality of such a unit. 

[0006] It is required for there to be few amounts of remains at a well-known 
5 dust removal process also by the industrial scale than 5 mg/sm3. The 

above-mentioned dust must be removed by **** completeness. This dust is 
because a strong heavy metal, a heavy metal compound, toxic poly 
halogenation dibenzo dioxin, and a toxic dibenzofuran are mainly adsorbed. 
[0007] S02 And HC1 is contained in exhaust gas at a rate to 7,000 mg/sm3 
10 each. Furthermore, HF exists in exhaust gas at a rate to 100 mg/sm3. And 
the above-mentioned gas mixture object acts with the steam in the 
atmosphere, and many form the acid which exists as aerosol. In addition, 
these have toxicity. 

[0008] At the well-known purification process performed according to an 
15 industrial scale by such reason although the above-mentioned matter will be 
divided into **** completeness, it is S02. The residue of HC1 can be made 
into <5 mg/sm3, and the residue of HF can be made <20 mg/sm3 for a 
residue at <1 mg/sm3. 

[0009] A dry type, semi- dry type, and wet purification process is used for 
20 separation of S02, and HC1 and HF. Moreover, two or more processes are 
performed continuously. The reacting matter used for the above-mentioned 
process consists mainly of calcium (OH)2, CaO, CaC03, NaOH, and Na2 
C03. The special method which showed especially the high performance was 
spray absorption. In addition, by this spray absorption, it is calcium (OH)2. 
25 After a drainage system suspended solid reacts with S02 which is an acid 
toxic substance, and HC1 and HF, moisture evaporates and serves as a 
resultant of the solid-state also containing the toxic substance of dust or 
others. S02 which is the above-mentioned acid toxic substance, and the 
washing method that HC1 and HF can be separated very highly are also 
30 already well-known. 



[0010] the above-mentioned heavy metal and a heavy metal compound ~ it 
takes and division mercury, a mercury compound, the above-mentioned poly 
halogenation dibenzo dioxin, and a dibenzofuran exist by comparatively low 
concentration in the above-mentioned exhaust gas On the other hand, these 
5 matter has very strong toxicity. Therefore, these matter must be removed 
almost completely. 

[001 1] In the Prior art, this has been effectively performed by absorption 
and /or the washing method. It turns out that it is the absorbent which 
especially activated carbon should satisfy. The above-mentioned washing 
10 method is effective also in an acid field or an alkaline field. Moreover, dioxin 
and a furan are decomposed by the catalyst. 

[0012] The well-known exhaust air gas cleanup method must need the fewest 
possible capital investment and operating cost, in order to use industrially. 
Moreover, the yield must be the minimum, and a product must deteriorate so 

15 that it may be abandoned that there is almost no difficulty. In order to divide 
the above-mentioned impurity into the maximum in the possible range, the 
purification process which plurality generally followed is put together. 
[0013] For example, it is discharged from a combustion plant and the Europe 
patent specification No. 0,253,563 is a dust and the acid component 2, for 

20 example, SO. And from the elevated- temperature exhaust air gas stream also 
containing HC1, the method of removing a mercury vapour, a toxic organic 
compound, and /or nitrogen oxide is indicated. 

[0014] By this well-known method, the exhaust air gas stream by which 
purification should be carried out [ above-mentioned ] is sent to a spray 
25 absorption room at the temperature of 135-400 degrees C. In addition, the 
solution of the shape of a fog containing a basic absorbent exists in this 
spray absorption interior of a room. 

[0015] And it is combined by evaporation of moisture and the acidic 
component of the above-mentioned exhaust gas becomes a particulate matter 
30 by it at the same time the above-mentioned exhaust gas is cooled by the 



temperature of 180-90 degrees C in the above-mentioned spray absorption 
interior of a room. In addition, this particulate matter consists of the acidic 
component of the above-mentioned exhaust gas, and a resultant with the 
above-mentioned basic absorbent, and also contains the unreacted 
5 absorbent. 

[0016] The resultant of the shape of an above-mentioned grain is separated 
from the above-mentioned exhaust gas with the dust to contain within the 
grain eliminator arranged on the lower stream of a river of the 
above-mentioned spray absorption room. 

10 [0017] the above — a well-known process ~ the inside of the 

above-mentioned exhaust air gas stream - exhaust gas lsm3 per - it comes 
out comparatively and has the intention of the l-800mg thing for which an 
activation carbon powder is supplied In addition, at least, the position 
supplied in this case is the lower stream of a river of the upstream of the 

15 above-mentioned spray absorption room, this spray absorption interior of a 
room, or this spray absorption room, and is located for the upstream of the 
above-mentioned grain eliminator. And the above-mentioned activation 
carbon powder is separated together with a granular resultant in this grain 
eliminator. 

20 [0018] The exhibited Europe patent application No. 0,301,272 is in the dried 
state, and is indicating the method of purifying exhaust gas by powdery or 
granular ****** moreover supplied in a temperature stage lower than 500 
degrees C. the gas-like toxic substance in which acidity and/or oxidization 
are possible in this low temperature stage, for example, SOx, HC1, HF and 

25 NOx, CO, and CnHm like — a toxic substance is combined by the 

above-mentioned ****** that time -- a dust - the above - before going into a 
low temperature stage, the part is removed from the above-mentioned 
exhaust gas at least Moreover, the exhaust gas included in this low 
temperature stage contains the oxygen of 2 capacity % at least. 

30 [0019] the above — a well-known method — a gas-like toxic substance — 



receiving - a **** stoichiometry — like -- it is comparatively alike and has the 
intention of the existing fresh thing for which it reaches and/or ****** to 
recycle is added to ******** at the temperature of 30-400 degrees C In 
addition, this ******** crosses the above-mentioned exhaust air gas stream, is 
5 prepared, and is placed especially on a network filter. ****** of the rate of the 
amount of several times of a stoichiometiy-rate will touch the exhaust gas 
between long mean flow-time in this way. further — the above — a 
well-known method — calcium (OH)2 It has the intention of using as ******. 
[0020] The Europe patent application No. 0,301,272 by which public 

10 presentation was carried out [ above-mentioned ] at the last is also indicating 
the equipment which enforces the above-mentioned method. With this 
equipment, it connects between a combustion chamber and a chimney, and 
the reactor which holds an absorbent in the interior is operated at the 
temperature of 30-130 degrees C, and a fresh absorbent is supplied to this 

15 reactor. Although a filter is furthermore prepared after this reactor, a partial 
used absorbent is removed from this filter, and this partial used absorbent is 
sent to a combustion chamber. The line and eliminator of exhaust gas are 
connected between the above-mentioned combustion chamber and the 
above-mentioned reactor, and ****** which contained the gas-like toxic 

20 substance partially at least is removed from the above-mentioned eliminator. 
[0021] The purification method of the flue gas generated by combustion of 
sulfur content fuel from the Europe patent application No. 0,225,178 
announced publicly is well-known. With this method, they are CaO or 
calcium (OH)2. An alkaline absorbent [ like ] is sent into the gas duct of a 

25 combustion furnace, and a product is removed from flue gas. 

[0022] The above-mentioned absorbent is sent to the 1st supply position in 
the state where it dried, after regulation of a dew point temperature. And flue 
gas serves as temperature higher 5-50 degrees C than the dew point 
temperature as the result. The dew point temperature of this flue gas is 

30 adjusted by adding water. Moreover, the temperature from which an 



absorption begins is adjusted by absorption of the heat in a heat exchanger. 
[0023] The mixture of a resultant and an unreacted absorbent is sent in in 
the style of flue gas rather than the position which supplies a fresh 
absorbent in an upstream position. Moreover, a solid content is separated 
5 within two eliminators. The mixture of a solid content to recycle is the 

mixture collected with the eliminator of the mixture collected with the 1st or 
2nd eliminator, or both. 

[0024] Finally WO 88/06484 is indicating the purification method of 
combustion gas. By this method, it is cooled by point **** and exhaust gas 

10 reacts with an absorbent within a reactor continuously. A resultant is 
separated within a dust eliminator like an electrostatic precipitator or a 
filtration eliminator, and a part is recycled in a reactor the back. Moreover, 
the fresh absorbent whose temperature is 65-180 degrees C is supplied to 
flue gas in the upstream of the above-mentioned reactor. 

15 [0025] [Problem(s) to be Solved by the Invention] the above — if a well-known 
method does not add an absorbent to exhaust gas more than a 
stoichiometry-rate — **** — it has the fault that a toxic substance is 
completely unremovable 

[0026] They are CaO and calcium (OH)2 to the method which is performed on 
20 a scale of industrial according to experience. The stoichiometry-rate of a toxic 
substance and an absorbent will be set to at least 1:1.4 when used as an 
absorbent. Moreover, S02 And the degree of separation of HC1 will become 
about 90% respectively. Since removing from a resultant is impossible, a 
superfluous absorbent is abandoned. And the efficiency of the process which 
25 purifies exhaust gas for this fault falls. 

[0027] the degree of separation to which the purpose of this invention 
exceeds 90%, and **** — offering the purification process of exhaust gas that 
use of a perfect absorbent can be attained — it is — desirable — CaO and 
calcium (OH)2 When used as an absorbent, the stoichiometry-rate of a toxic 
30 substance and an absorbent lower than 1:1.4 is usable, and it is in offering 



the purification method that moreover about 90% of a toxic substance is 
removable. 

[0028] Probably, furthermore, according to this invention, moreover, the 
above-mentioned method is realizable with easy structure with the process 
5 unit with few numbers. 
[0029] 

[Means for Solving the Problem] this invention is characterized by the 
following composition. 

[0030] It is in a reactor and a) and the polluted exhaust gas are contacted to 
10 an absorbent at the temperature of 70-180 degrees C, 

[0031] Subsequently to an eliminator b) and the above-mentioned 
gas-solid-content suspended solid are sent beforehand, and most 
above-mentioned solid contents are removed, 

[0032] the whole quantity of c) and an absorbent fresh subsequently — the 

15 account of a top — the solid content which sent to the last eliminator in 

addition to the gas-solid-content suspended solid purified beforehand, and 
was suspended in the gas stream — **** — collecting completely 
[0033] The solid content collected within d) and the above-mentioned last 
eliminator is returned in the above-mentioned reactor, 

20 [0034] e) and the account of a top — it circulates through a part of flow of the 
solid content beforehand collected within the eliminator to the 
above-mentioned reactor — making — the account of a top — removing the 
2nd portion of the flow of the solid content beforehand collected within the 
eliminator, and abandoning 

25 [0035] that the whole quantity of an absorbent with the most important fresh 
point of this invention is supplied in the above-mentioned last eliminator, 
that the solid content collected within this last eliminator is returned to the 
above-mentioned reactor, and the account of a top — it is in being removed 
without a part of flow of the solid content beforehand collected within the 

30 eliminator circulating 



[0036] consequently, the concentration of the toxic substance contained in 
addition in exhaust gas exists in the superfluous state where an absorbent is 
very expensive, by the low process step (the last eliminator) comparatively — 
******** — few [ so / a toxic substance ] amounts — this absorbent — **** — it 
5 will be absorbed completely 

[0037] the solid content collected within the above-mentioned last eliminator 
is returned to the above-mentioned reactor — having — moreover, the 
account of a top — since a part of flows of the solid content beforehand 
collected within the eliminator are collected, reaction time becomes long, the 

10 above-mentioned toxic substance is separated highly, and, moreover, an 
absorbent is consumed very much at a low rate In addition, they are CaO 
and calcium (OH)2 here. There will be few rates of an absorbent than 1.4 
times of a stoichiometry-rate, and it will be about 1.3 times the 
stoichiometry-rate attaining the degree of separation exceeding 90%, when 

15 used as an absorbent. It is the process performed by industrial **** in this 
way, and reduction of the consumption of this absorbent should be called 
extraordinary progress. Moreover, the basic compound of Na, Mg, and/ or 
calcium is used as an absorbent. 

[0038] Before the above-mentioned exhaust gas goes into the 
20 above-mentioned reactor now [ of this invention ] according to one feature, 
70-180 degrees C of exhaust gas temperatures are preferably cooled by 
100-130 degrees C in itself within this reactor by mixture of the water which 
is the well-known method. Large absorption of a toxic substance is attained 
by the absorbent of very few amounts in this temperature. 
25 [0039] According to one feature, the above-mentioned reactor consists of a 

fluid bed reactor, a solid-content company reactor, or a spray absorber now [ 
of this invention ]. The well-known process unit proved working safely and 
that it was comparatively sufficient by low capital investment and the low 
operating cost in itself [ above-mentioned ]. 
30 [0040] Within the limits of this invention, it is calcium (OH)2. And/ or, it is 



desirable especially to use the absorbent which consists of CaO, is in the 
range whose particle-size median d50 is 5-500 micrometers, and moreover 
contains 2 - 20% of the weight of activated carbon and/ or a zeolite. The 
absorbent with the particle size chosen by this invention will be convenient 
5 handling, and the mixture with activated carbon and a zeolite will separate 
very highly poly halogenation dibenzo dioxin, a dibenzofuran, heavy metal, 
and a heavy metal compound. 

[0041] now [ of this invention ] according to one feature — the account of a 
top — beforehand — an eliminator — a bag filter, an electrostatic precipitator, 

10 or an inertia eliminator — moreover, it was proved that especially the thing 
for which an electrostatic precipitator or a bag filter is used for the 
above-mentioned last eliminator is desirable And it was proved that such a 
process unit works safely and that it is sufficient only by rational capital 
investment and the rational operating cost. Moreover, as an inertia 

15 eliminator, it is desirable to use one or the cyclone beyond it. 

[0042] the solid content in which one feature was finally brought together 
now [ of this invention ] — the account of a top — an abandoned part of the 
used absorbent beforehand discharged from an eliminator is compensated by 
adding an absorbent fresh to the above-mentioned last eliminator at a 

20 corresponding rate Moreover, this rate is continuously changed depending on 
the toxic substance concentration in front [ purification ] gas and/ or 
purification blasting fumes. As a result, sufficient amount of an absorbent 
could use within the above-mentioned last eliminator during operation in 
this way at any time. 

25 [0043] It was proved that it is desirable especially to use the method of this 
invention for purification of the exhaust gas generated within the limits of 
this invention by generation of the power by combustion of incineration of 
the pollution sludge of a kitchen garbage or the sewage, a fossil fuel, or 
biomass, production of cement, sintering of an ore, and production of MgO. 

30 In addition, all these processes generate exhaust gas and this exhaust gas 



contains HF, HC1, S02, the poly halogenated hydrocarbon, Hg, a mercury 
compound, and dust. And this exhaust gas needs to be purified highly. 
[0044] the result obtained by the method of this invention - exhaust gas - 
purifying -- HF<0.5 mg/sm3 and HC1< -- 5 mg/sm3, S02 <25 mg/sm3, and 
5 Hg< — it is considering as 0.05microg/sm3, poly halogenation dibenzo 
dioxin, and dibenzofuran <0.1 ng/sm3 
[0045] 

[Example] The summary of this invention will be hereafter explained more to 
the detail by the drawing in which the rough flow of the example of this 

10 invention and the method of this invention is shown. 

[0046] it discharges at the temperature of 200 degrees C from a kitchen 
garbage incineration plant — having — the dust of 10,000 mg/sm3, HC1 of 
2,200 mg/sm3, and S02 of 600 mg/sm3 The included exhaust gas (flue gas) 
is cooled by the reaction temperature of 130 degrees C within the exhaust air 

15 gas dust 1 by supply of the water from a line 2. 

[0047] Subsequently to a reactor 3, this cooled exhaust gas is sent. 
Absorbent calcium 2 whose particle-size median d50 is about 40 micrometers 
at this reactor (OH) It is supplied through a line 4. In addition, this absorbent 
joins some exhaust gas which flows the inside of a line 5 and by which 

20 cooling was carried out [ above-mentioned ], and is supplied to the 

above-mentioned reactor. And within a reactor 3, most toxic substances react 
with the above-mentioned absorbent, and it is CaC12 especially the result. 
And CaS03 It is generated. 

[0048] The solid content contained in the gas-solid-content suspended solid 
25 discharged from the above-mentioned reactor 3 consists of the resultant of 
all the dust, a little unreacted absorbent, and a toxic substance and an 
absorbent, and this suspended solid — a tapir — it consists of a filter 7 - it is 
beforehand sent to an eliminator through a line 6 

[0049] Within the above-mentioned bag filter 7, the gas-like toxic substance 
30 which exists in addition reacts with some above-mentioned absorbents, it 



separates into **** completeness and the above-mentioned solid content is 
discharged through a line 8 in the storage tub 9. A part of flow of the 
above-mentioned solid content passes along a line 10, and it is removed and 
abandoned from a circulation process here, moreover, the account of a top — 
5 other portions of the flow of the solid content beforehand collected within the 
eliminator should pass lines 1 1 and 4 — it is returned to the 
above-mentioned reactor 3 And the unreacted absorbent reacts with the 
above-mentioned toxic substance here. 

[0050] The exhaust gas with which the above-mentioned toxic substance was 
10 highly removed, and was purified beforehand is sent to the last eliminator 

which consists of a bag filter 13 through a line 12. Just before next exhaust 
gas flows into the above-mentioned bag filter 13, the whole quantity of a 
fresh absorbent is supplied to a line 12 from the supply tub 14 through a 
line 15. The above-mentioned absorbent will exist in the above-mentioned 
15 bag filter 13 far exceeding a stoichiometry-amount in this way. Moreover, as 
a result, the above-mentioned toxic substance which exists in few amount is 
combined with **** completeness. 

[0051] The solid content collected within the above-mentioned bag filter 13 
consists mainly of an unreacted absorbent, and is returned to a reactor 3 

20 through a line 4. The purified exhaust gas leaves the above-mentioned last 
eliminator through a line 16. In addition, this exhaust gas is HC1 of the dust 
of 3 mg/sm3, and 4 mg/sm3, and S02 of 18 mg/sm3. It contains. 
[0052] CaS03 first generated on the occasion of purification of the 
above-mentioned exhaust gas It oxidizes to **** completeness by the oxygen 

25 in exhaust gas, and is CaS04. It becomes. S02 Although it is removed by 

97% of degree of separation and the degree of separation of HC1 exceed 99%, 
it is calcium (OH)2. Pair SO 2 And few molecular proportions called 1:1.3 of 
HC1 are needed by the method of this invention. It was impossible to have 
found out poly halogenation dibenzo dioxin and a dibenzofuran as well as 

30 heavy metal in the gas by which it was purified in the line 16. 



[0053] 

[Effect of the Invention] this invention can purify exhaust gas highly, 
reducing the amount of the absorbent used, since it is the above 
composition. 
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[»*SI4] ±E»««lttCa (OH) 2 
\tC aO^£j£D^&&*5feMd 5 o#5~5 0 0 //m 
1. 2££te3E«0#{fcm, 

[»*fli5] ±E®C*Jtt2-2 0a«%Offitt»**5 
itf/a&fcM*;*^ h££tm*E4E«CD»{fc# 

[■MW6i ±E^^ii/^7-<;^, m&mmsi 

■ *fctt«tt»««^e«*»*«l, 2, 3, 4£fc 
«5E«©»toEfife. 

[MOT 7] ±EttRiMI8Btt«fifttt&K£ft:Byl^ 

2, 3, 4, 5*&«6E 

[Sf#3J8] ±E««SnfcH»»t*lc±E : F»(B« 
^6*fflan5«ffl«**JR»J©»3||»tt, ±E®*5# 

2. 3, 4, 5, 6$fctt7E*<B#flS;JSr 

& 

[M&B9] £r**T*®fcftX?y$>©^ 

rs»a»x©jM:(c3pjffl3nsi!*JHK 2, 3, 

4. 5, 6, 7, *&tt8E«CE>#ft*tt. 
[0 0 0 1] 50 



4$RJ¥7- 2 9 9 3 2 8 

2 

imm±<D%mttm :^wn hf, hck so 

[0 0 0 2) 

(Cfi«ft*»4SlSli, HF, HCK SO: , #U 

Ti58^nfc#»#x£&*w-r. 
[0 0 0 3] ^icoi5*^i«wi, ffiffisnsxeicffc 
SUTaa*»"C±E*ft«XttC$in* £fc±E^ 

■5. jsmmtm, T*©«jfeX7y^© 

e: t ic £ ^ T**«ffc-r * c t \z ± ^ 

[0 0 0 4] LfrLUW^T<b^Wfa\$. XESEMtf 
[0 0 0 5] ±E#fiWfX*l;:ft5 0, 0 0 0mg/sio 3 (s 

$-c#«£n&„ *&m^*»si-*&h(d**±e# 

[0 0 0 6] SHW^KS(CJ:oTt>, 4i»©B«»* 
XSTte^MStS 5mg/sia 3 J; D fe^&U :t^ST» 

* . ±eb* * ss* ic 3 nfc w-n tf fc e & k 

[0 0 0 7] SOj fe«ttXHCni#7, 0 0 0mg/sm 3 
ST©a£T»»;tfX*t;:^Sn*. *&(CHFtt, 1 

±E«Xfi^fttt*Sl+©*»Slif^fflL^ ^<(iX- 

[0 0 0 8] c©J:5&a*T±E*Kttft^±t^ 

»©»ftXSTJi, SO2 CD^S£<2 Ong/smMC, H 
C 1 OSg=£:<5ing/sBi 3 (^ *fcH F©Bfi£< 1 ing/s 

[0009] m^L^^um^omtxm^ s 

Oa , HCliitfHFO^iCttfflShS. £fc$S 

©xs*«3tttWfcfT*>n^. ±Exgic^$n^^« 

ttRWU itlTCa (OH) 2 . CaO, CaC 
O s , NaOH&tfNa: CO^d^J^^. K^tttBS 
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3 

COX^-TR^TH Ca (OH) 2 07K£iHA4fe*tBt 
tt#g&?f-C*£S0 2 , HC l*5«fctfHFtK*Lfc 

o* , hc i *3<fcr;HF$««>T»«ic»*"c^saEiii 

[0 0 10] ±EB£R*5«fctffi*]iMfc£», 

fct {a^:^^:^±^cl»*^na^j'ntf&6^^l:^. 
[ooii] «*©ttfSTtte:n«KiK^J:tf/Sfctt 

Mfi-r^frRKMTisrtttfloTt^. ±E&«* 
[0012] 4i»©#a//x»ft*fettx3i»fcfijffl-r 
a*«/M8-cfc w-tuifc & ^ t , * & ia <t ^ if 

[o o 1 3] nxiakmimmmmmo. 253, se 
[0014] :(omomth ±E»ftsn*^f 

ftft^f^Ktt, 1 3 5-4 0 0<C©ia&TX7V<RiK 

^icse>n^>o fe^cio^^u-f RiRartiztt, iggs 

[0 0 15] fl/T*»Oj||»l:ioT. ±E*»#x 
^ExTWRiRgftTl 8 0-9 OTCCDfi&fcftfll 

t, ett*HK&*. &*c;©jattttHtt±E»st*x 

<0Ktt«»t. ±E*Stt»«ffllt©Kj6;^flci»^eflE 
[0 0 16] ±Etttt©KJS4jStt«, ±Ex:/WR 

[0 0 17] ±E4itt©XSTtt» ±E»ft3»^St»t>lc 
&m#Xlsm s ^0 1-8 0 OmgCDffJ'&T, SttfcK* 

*&-rafeS^>< <ht>, ±Ex:/lH p 8ftiK£©±tt. * 

©TOTfe^T, ±Ee*#B8<D±i6K;&*. iE-LT 
£<0tt##BBrtfc;fc^T* ±Efittfb«*»ttftttS 



(3) »BB¥7- 2 9 9 3 2 8 

i: -IB IC#Bi $ n* . 
[0 0 1 8] ^BBdnfcWc#H»«FW8SIB0, 3 0 1, 2 
7 2*1 fc)»3n&tt«T. Lfrfc5 0 OlCkDfiH 

H» tflAtfSO, , HCK HF, NO, , CO> C. 
H. ©ZTfc**«MHi, ±E*»«fc±oT»**n 
*. -e^B, ffRtt±Eltt^iatfaBlcA-54iLI^ ± 

^ E#a«x^e»*&<i:t>-t©-»A«»a$ns. 

[0 0 19] ±Efi»©35rSTtt, JttC» 

aa$n*fttK^ **ajitc3 0-4 0 o"c<o&£ 

a? HifcftS. 3&K±££»©:&ftTra\ Ca (OH) 

[0 0 2 0] «fi|tc, ±E»«£n&tt«*HffflBISB 
0, 3 0 1, 2 7 2*1 ±E^ft^^JS-T^g^^t) 

*»at««t<OlBIR:»«*nT3 0-l 

3 o<c<Dm&-cmmnn, &rzmmtmmwzoK& 

±ERiSStomfc»ttanr, ^fc 
[0 0 2 1] &&2tiitmmKmmmo, 225, 1 

aOS*W4Ca (OH) 2 <D«k5&7;U*Utt»JRS!l 
40 [0 0 2 2] ±E»ffiS«ttBj&fiS<DOT»«, &&Lfc 

^ic^oa*n<5. *fcaji»tt2oo»»iftT»i 

50 »B»T»*&nfc«B^*36\ &2»tittP35r©»BST 
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(4) 

5 

[0 0 2 4] ggtCW0 8 8/0 6 4 8 4 X CO 

[0 0 2 5] 

[0 0 2 6] BUKitltt. I*»a«Tfffcn**» 
ICCaOfeWCa (OH) 2 *«»iR#Jt UT«ffl$tl 

: 1. 4£&£Tfc35. £fcS0 2 

SUttR e> »56-T £ II t tt^ pHE?& -5 ^ 6 ft 

[0 0 2 7] *%^(DgMti9 0%^SA-5^»S<h> 
XU*m&?Z>C£\ZhO, #£L<teCaO*5<};tfC 

a (oh) 2 timmitisx&mznzm&tz, 1 : 

[0 0 2 8] 2biCd(7)^(c£ttf^ fB*^«}gTL 
[0 0 2 9] 

[0 0 3 0] a) , J§»Sn&»a^fXSEJSSrtT3&^ 

^&g7 o-i 8 ow&mitmM^zct, 

[0 0 3 1] b) , ±Bft#-B»»«»ftS*^-C ; !P 
[0 0 3 2] c) , Jfc^TKHftKRSloAatiE^ 

[0 0 3 3] d) , ±EBff^RISATft«6n&B» 

»ft±ES*»rtKRTJli:, 
[0 0 3 4] e) , ±ET»IIHgrtT«8&6nfcH»» 
<0«;ft0H8£±ER>S;BfcfiHai*\ iETSMBBrt 

[0 0 3 51 :o»!B©*fciSfe4iH £r#&RiK&) 



4$0B¥7-2 9 9 3 2 8 

»«srtT«*<5nfcB^»^±EK*«icR$ns^ 
[0036] *©is*, #a5tfx+ic3tc**sn*«rs 

[0 0 3 7] ±E«*»li8rtT«i&&nfcB^»tt± 

isE^ggicM^n, *&±E*»iiSrtT*»6n&B 

Ca (OH) 2 ^RJKJatLTttfflSnfc*^, Mtftf 
©M£ttfc¥«*MM£®l. 4 9 9 0 

[0 0 3 8] c<D%w<D<5imwm\z&rM. ±E» 
a»X*<±EKJ6««cAa£tW*3tttC0K*SrtT, 

«li7 0-1 8 0t, #£L<t21 00-1 3 OlCiC^ 

[0 0 3 9] 21<Z)56M©4-ir)©#at«i:ntf> ±i3£ 
7:/7-/1*>5j$S. ±E-tna*ttHft(OXga-y 

[0 0 4 0] *«W©IBHl*ITtt> Ca (OH) 2 fc£ 
tf/*fcttCa0^6ti6D, &&*ffeMdso#5-5 0 
0 um&mmz&r)^ U^2-2 0lfi%fl)MM 

[0 0 4 1] JrcD^o^i^ftguc^ntf* ±E^ 
*&±E«ll»»«lctt*ft«assia^)rctt^y7 
fc. *Lxc(D£ouj:uzL-y b\t$:±\zm®-tz>z 

[0 0 4 2] c^mioow, ft& 

snfcB»»fc*fc±E^»BB^6*U**a*«fflSf 
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7 

«rs«f«i*Ktt?¥bTaawicaE/L6n-5, kit 
««»<*>a#fca*t. «sw::±E»fc$«i 

[0 0 4 3] rcD^^COKSHrtT?. ±^*-«>T*0»Jft 
X7yi;©M ft5K»*fcttA-f ^^©Kttlci: 

0©±«fcJ:oT»±Ta-rs»«»^©»ftlI, d© 

^#XteHF, HCK SO2 . #U/NDy>ftKft* 
Hg, *«ft'&**3 < };t;fi*&^TV^. ^UT 

X^MbT, HF<0. Smg/sni 3 , HC1<5mg/s 
m 5 > SO2 <2 5mg/sm 3 , Hg<0. 0 5 ug/sm 3 , # 

><0. lng/sB 3 t-TSiltT&S. 
[0 0 4 5] 

[0 0 4 6] ^r^ay^>h^^S^2 0 O'CTSt 
fflStl, 1 0, 0 0 0mg/sm s <Z>6#L 2, 2 0 Omg/sm 3 
©HCK 6 0 0mg/sm 3 <DSOz S^ttff&tfX (Mil 

[0 0 4 7] C<0»»$nfc#a^Xli*^TEi6»3 

iciie>n^. 2KOSJBSfcttfiS"f*«d6o**»4 0m 
mOKitK^JCa (OH) 2 J&t^^f >4 §aUT«K&$n 

*©Jg*i|*J^ CaCh ^ir/CaSOa *t 
[0 0 4 8] ±EE£83)&>&»ai;*ft*«fc-iajB# 

s\z. ^-f >6£Et>xaien*. 

[0 0 4 9] ±ffi/Wyj)l>$7[HT\t* fefcfiFSET* 



(5) &08¥7-2 9 9 3 2 8 

»xtt#s*n*t±E*iKa<o-atEiSL> ±ss» 
Lxswisn*. dCT±EH«»©»nc!>-»»i7-f 

>10£»0* «Slg3&>&n$ftxSSg$ttS. 
tt, >l l£±tf4££x±fBE£gg3i;:S£n 

HtEJSI-*, 

[0 0 5 0] ±E*S*HW«)B5«lc»3SSnT»ft 

l£A^7^W 1 3«caA"r-5BB9t*ViT. «»fc» 
<KM©±a^5-f >1 5£fiXft»»l 4*^7-f >1 

2ic«*&2n*, ^<br±E»c»»a, fc*a*«a 
£tts^fcjHAT±EA^7>f;^i 3^tc#ft-r^^ 

[0 0 5 1] ±.&rt>f7j)Wl 3rtT*J&e»nfcB^ 

20 «S3fcH$ns. ^fli^nfcftft^tJ^-Ol 6$ 
«X±E«»»KS*l«ns. ^i5dcottm^^ 3 
ug/sm 3 <£>ffi#L 4mg/sm 3 <£>HC I 8 mg/sm 3 (D S 

[0 0 5 2] ±E»»*X©#fttClRbSSIt^j«$ti 
JtCaSO, tt, »«»X+O»#(cJ;0e^±(Ci6 
fc£tl> CaSO< SO* te9 7%(D#«£T 

i&ssn, ifcHc i <Dttmm\*9 9 c 

a (OH) 2 *fSOz 43i;tfHC l<0l : K 3t^5 
[0 0 5 3] 

ran »a^xo«wwa»n0x»s. 

49 i mm** 9 h 
3 ©tag 

l 3 Mf74)\,9 (Sm»M&) 
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(6) &M¥7-2 9 9 3 2 8 



mil 




(5i>int.ci. s m\t^ ff^tmm^ fi a**^«»f 

B 0 1 D 53/81 
53/70 
53/64 

B 0 1 D 53/34 1 2 4 Z 

134 A 
13 4 E 
13 6 A 

;i/ • -f A • ->a. by#2&H/>36 /\ . ja7- ^>n. fe77 
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